The Peng-Robinson equation of state with quadratic mixing rules and a single adjustable parameter was used to model the solubilities of various high molecular weight solid n-alkanes in supercritical carbon dioxide. The key conclusion of the study is that the adjustable parameter, k ij , varies linearly with the number of carbon atoms in the main chain of the n-alkane. Thus, the model can be used to predict the solubilities of various high molecular weight solid n-alkanes in supercritical carbon dioxide.
Introduction
Fluids at temperature and pressure higher than their critical temperature and [10] postulated a relationship between the solubility of liquid i.e., relatively lower molecular weight, n-alkanes in supercritical solvents and the carbon number of the solute.
The logarithm of the mole fraction of the solute was found to vary linearly with the carbon number. However, the formulation breaks down at near criticality of a solvent-nalkane mixture. Reverchon et al. In this study, the Peng-Robinson equation of state (PR-EOS) with quadratic mixing rules has been used to calculate the solubilities of the solid n-alkanes in supercritical carbon dioxide. The adjustable binary interaction parameter in the model is found to vary linearly with the chain length of the n-alkanes. Based on this key observation, the binary interaction parameter and hence, the solubilities of other nalkanes in the homologous series can be predicted.
Theoretical background
The solubility of a heavy nonvolatile solid in the supercritical fluid solvent phase is given by ( )
where sat i p is the sublimation pressure of the pure solid at the system temperature, T, p is the system pressure, is v is the molar volume of the pure solid, R is the universal gas constant. The fugacity coefficient of the pure solute at its saturation pressure, 
where V is the molar volume of the supercritical phase, T c is the critical temperature, p c is the critical pressure and ω is the accentric factor. Since the experimental values of T c , p c and ω are unavailable for heavy n-alkanes, these are estimated using group-contribution methods. The van der Waals quadratic mixing rules with the two parameters combining
where indices i and j respectively refer to solute and supercritical fluid. k ij and l ij are two adjustable binary interaction parameters (PR2). ˆS cF i φ is given by ( )
To reduce the number of parameters, l ij is set to zero (PR1). Figure 1 shows the prediction of the solubility of n-octacosane in ScCO2 at 308.2 K using a one parameter model (PR1, k ij ≠ 0, l ij = 0). The Gauss-Newton algorithm with Figure   5 is 0.110. This value was then used to model the solubility of n-dotriacontane ( Figure   6 ) and the AARD for the prediction was 10.5%. This shows that the model can be used to successfully predict the solubilities of solid n-alkanes in supercritical fluids.
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